Results
Introduction
Many patches of cereal communities in the Łuków Plain area represent phytocenoses which are difficult to unambiguously define in phytosociological terms. They are usually impoverished communities which do not contain species characteristic of cereal associations. Intermediate communities, which establish in the ecotonal area between two adjacent associations, are less frequent. It is these phytocenoses that the present paper is focused on. It is the third part of the work "Associations and communities in cereal crops of the Łuków Plain" so it does not contain the methodology which was presented in the first part of the aforementioned work [1] . Description of the Łuków Plain cereal communities was based on 79 phytosociological relevés following the Braun-Blanquet approach [2] . The aim of the present paper is to analyze the structure, floristic composition and syntaxonomic diversity of intermediate communities and impoverished phytocenoses establishing under conditions of intensive field farming (increased anthropopression).
Patches of a community intermediate between the associations Arnoserido-Scleranthetum and Vicietum tetraspermae are found quite often because phytocenoses of both the associations are popular in the study area. The analyzed phytocenoses establish in rye crops on pseudo-podzolic and leached brown soils classified as either the rye weak or cerealfodder weak soil quality complex. They are slightly loamy sands or light loamy sands usually on loose sand (Tab. 1).
Species characteristic of Arnoseris minima and Vicia tetrasperma were similarly frequent and had quite a high cover. The share of other characteristic and differential species of these associations was low. Vicia villosa was the only species that was quite popular in the aforementioned associations. These phytocenoses were dominated by Scleranthus annuus, Anthemis arvensis and Rumex acetosella, which indicates that the habitats are acidified. Moreover, the species Apera spica-venti was found in large numbers. Hygrophilous species established in patches on soils belonging to the cereal-fodder weak soil quality complex.
Altogether there were found 60 species in the analyzed phytocenoses, the average number per one relevé being 16 (Tab. 1).
Community with Scleranthus annuus
Patches of this community were observed in the poorest habitats, on soils belonging to the rye very weak, rye wear and cereal-fodder weak soil quality complexes (Tab. 1). The community was acidophilous in character, as indicated by an occurrence of the following differential species: Scleranthus annuus, Rumex acetosella and Anthemis arvensis. These phytocenoses were primarily dominated by the first two species. The alliance and order were, first and foremost, represented by Apera spica-venti and Centaurea cyanus.
The analyzed community was the species-poorest of all the cereal communities in this area. The overall number of species was only 43; the average number per one relevé was 10.
Community with characteristic species of Aperion spicae-venti
Among the impoverished phytocenoses in the study area there were frequently found patches of communities without species characteristic of cereal associations which included a large number of species characteristic of the alliance Aperion spicae-venti. Due to floristic diversity reflecting changeable habitat conditions, three forms of this community were distinguished: typical, with hygrophilous species, and with species characteristic of Polygono-Chenopodion (Tab. 1).
Patches typical of this community were most frequently found in the study area. They established on various soil types and kinds classified as either the rye weak, rye good or rye very good soil quality complex. Great numbers of Apera spica-venti were found in these phytocenoses. The alliance and order were predominantly represented by Centaurea cyanus, Vicia angustifolia, V. hirsuta and Anthemis arvensis, the most frequent species characteristic of the class being Viola arvensis and Myosotis arvensis. The share of the remaining species was low. The overall number of species in typical patches was 68. The number of species per one relevé was 6-22, 12 on average (Tab. 1).
The form of this community with hygrophilous species was observed in more fertile habitats, compared with the typical form. The analyzed communities established on leached brown soils, pseudo-podzolic soils, true and degraded chernozems classified as the strong or weak cereal-fodder complexes, good or very good rye complexes or good wheat complex (Tab. 1). These patches, just like typical patches, were also dominated by Apera spica-venti. However, numerous species characteristic of fertile habitats were found, the most frequent being Matricaria maritima subsp. inodora. Papaver rhoeas, Consolida regalis, Anagallis arvensis were popular, too, but not so frequent. In some places a high share of Galium aparine was recorded, too. A high frequency of the above-mentioned species and an occurrence of other less popular species indicate that they are nutrient-rich habitats. There were also found numerous hygrophilous species, of which Juncus bufonius and Plantago intermedia were the most constant and popular. The analyzed phytocenoses were much richer floristically than the typical ones. Overall, there were found 91 species. The number of species per relevé was from 12 to 28, 21 on average.
Patches of the community Aperion spicae-venti, including species characteristic of Polygono-Chenopodion, established in spring cereals on different soil types. These soils were characterized by a more compact grain-size distribution, usually developed from sandy loams or heavy loamy sands on sandy loam, classified as the very good rye complex, the good wheat complex, or cereal-fodder complexes, of the latter the strong cereal-fodder complex being the most frequent (Tab. 1).
Compared with the aforementioned communities, Apera spica-venti was less frequently found in the communities discussed. Species characteristic of the alliance Aperion spicae-venti were numerous, the most frequent being PolygonoChenopodion species which are characteristic of tuber and root crops. Matricaria maritima subsp. inodora, Avena fatua and Centaurea cyanus were the species characteristic of cereal crops which were the most constant and frequently found whereas Veronica persica, Galinsoga parviflora, Lamium purpureum were Polygono-Chenopodion representatives with such properties. Sonchus asper, S. oleraceus and Oxalis fontana were less frequently found. Also, an occurrence of Chenopodium album, Galium aparine and Stellaria media in these habitats indicates that they are rich in nitrogen. These habitats were temporarily too wet, as indicated by an occurrence of hygrophilous species, Juncus bufonius and Plantago intermedia in particular. These phytocenoses were floristically rich as 105 species were found in total. The number of species per relevé ranged from 14 to 39, 23 on average.
Community with characteristic species of Panico-Setarion
Phytocenoses whose floristic composition was similar to tuber and root crop communities established in spring cereals on various types of soils classified as the weak rye complex, good wheat complex and cereal-fodder complexes (Tab. 1). The soil had different compactness, and ranged from light loamy sands and heavy loamy sands to sandy loams. There were found few species characteristic of Aperion spicaeventi in the analyzed communities, the only representatives of this syntaxonomic group being Matricaria maritima subsp. Tab. 1 (continued) inodora and Apera spica-venti. In places more Avena fatua plants were found. These phytocenoses were dominated by Echinochloa crus-galli. The remaining Panico-Setarion representatives were rare and characterized by a small cover. In some patches more Galinsoga parviflora and Oxalis fontana plants were found. Moreover, Stellaria media and Polygonum aviculare were frequent components of these communities which also included hygrophilous species, for example: Juncus bufonius, Gnaphalium uliginosum, Plantago intermedia and Polygonum hydropiper. The overall number of species in these phytocenoses was 76. The number of species per relevé was from 15 to 38, 24 on average.
Discussion
In the area of the Łuków Plain well established patches of cereal crop associations [1] were often accompanied by impoverished phytocenoses without characteristic species of known cereal associations. These communities are a degradative form of typical patches establishing under conditions of stronger anthropogenic impact [3, 4] . Production intensification not only directly changes trophic conditions of a given habitat but also, by increasing stand density, indirectly affects many other factors which influence phytocenoses [4, 5] such as moisture, thermal and light conditions, and also increases competition of crop plants. What is more, sowing of certified seeds or improved seed cleaning and using more effective weed control methods cause more sensitive species, including characteristic species, to disappear from cereal crop communities [6] [7] [8] [9] [10] . It leads to impoverished species composition and negatively influences biodiversity of segetal communities. What is more, there is observed a higher share of herbicide-resistant species characterized by a wide ecological amplitude [11] [12] [13] . This process in the study area was reflected in an occurrence of impoverished communities including characteristic species of Aperion spicae-venti and communities with Scleranthus annuus. Such phytocenoses are often found in Poland [14] [15] [16] [17] [18] [19] [20] [21] .
Special habitat conditions in spring cereal stands, in particular thermal and light conditions which are much better compared with winter cereal stands, and a shorter growing season result in an establishment in such stands of communities dominated by species characteristic of tuber and root crops [20] [21] [22] . In spring cereal stands in the Łuków Plain area, it was the community which included species characteristic of Panico-Setarion and the intermediate community Aperion spicae-venti with Polygono-Chenopodion species. From the standpoint of phytosociology they occupy the intermediate position between winter cereal and tuber and root crop associations [23] . These communities quite often include Aperion spicae-venti and Centauretalia cyani species, too, so most authors have focused only on their floristic similarity to the group of cereal communities without stressing their floristic distinctness [15, 17, [24] [25] [26] [27] [28] . However, Kozak [29] have classified spring cereal communities as the communities which are the same as those in tuber and root crops, and stressed that they belong to the alliance PanicoSetarion. Skrajna and Skrzyczyńska [21] , Rzymowska and Skrzyczyńska [20] and Skrajna et al. [30] have demonstrated the same attitude towards spring cereal communities and classified them as belonging to alliances of tuber and root associations of the Polygono-Chenopodietalia order.
In the intermediate zone between two communities, there establish patches with species characteristic of both the associations. Such phytocenoses in the area of the Łuków Plain were found on the border of the popular associations Arnoserido-Scleranthetum and Vicietum tetraspermae. An immediate contact of patches of associations characterized by a similar ecological amplitude is a natural and one of the most important factors leading to an establishment of such communities [18, 21] . Anthropogenic factors include changes in agrotechnology and fragmentation of fields which makes it easier for weed diaspores spread [4, 31] . Intermediate communities in other parts of Poland have been reported for example by: Anioł-Kwiatkowska [15] , Wnuk [26] , Szmeja [32] , Kozak [29] , Skrzyczyńska and Marciniuk [17] , Rzymowska and Skrzyczyńska [20] , Skrajna and Skrzyczyńska [21] , Skrajna et al. [30] .
